Disclosure is a complex behaviour with widespread social ramifications [1] . Disclosure of HIV status is irreversible and has been studied in terms of the onset of complex stigma on the one hand and the gateway to social support on the other hand [2] [3] [4] . Disclosure has been linked with other behaviours over the course of HIV infection, ranging from risk behaviour to treatment adherence [5, 6] . Much of the literature is focused on adult self-disclosure, yet there is an allied enquiry into understanding paediatric disclosure whereby a child is informed of their own HIV status [7] , or the HIV status of their parent or close family member [8] [9] [10] .
Although the world has recently witnessed a change in the trajectory of the global HIV epidemic (e.g. a nearly 50% reduction in new HIV infections globally in 2013 compared with that in 2005), millions of new HIV infections still occur every year [11] . Low-and middleincome countries (LMIC) continue to bear a disproportionate burden of the epidemic and will continue to do so in the foreseeable future [11] . Worldwide, 2.1 million adolescents (aged 10-19 years) were living with HIV in 2012 and 260 000 new HIV infections occurred among children in LMIC in 2012 [12] . HIV/AIDS not only affects the physical and psychological wellbeing of those who are infected but also impacts their community and family, including their children [13] . Over 18 million children under age 18 have lost one or both parents to HIV/AIDS and millions more are living with HIVinfected parents; most of these children live in LMIC, especially sub-Saharan Africa [12] . The timing and manner in which parents/caregivers disclose either their children's infection (paediatric HIV disclosure) or their own infection (parental HIV disclosure) to their children has an established impact on children's response to their own HIV infection or adjustment to their parent's infection [8, 9, 14] . Studies have shown that paediatric HIV disclosure is positively associated with adherence to antiretroviral treatment of HIV infection and safer sexual behaviours in adolescents [7, 15] and full, timely and supportive parental HIV disclosure can benefit the psychological wellbeing of children as well as family relationships [10, 16, 17] .
Recognizing the importance of HIV disclosure, WHO developed guidelines in 2011 regarding HIV status disclosure for children up to 12 years of age [18] . These WHO guidelines recommended developmentally appropriate disclosure to children that requires fully considering children's cognitive development, emotional maturity and their ability to understand HIV. The guidelines were based on a series of systematic literature reviews [19] [20] [21] [22] [23] and key stakeholder and expert guidance. Reasons for delaying or denying disclosure such as possible psychological harm were explored and scant research evidence supported such concerns. On the contrary, timely, sensitive and well managed disclosure demonstrated a range of positive effects and hence the emerging global guidance. This was endorsed for both paediatric and parental disclosure [18] . For either paediatric or parental disclosure, parents/caregivers need to make decisions regarding when, what and how to disclose [24, 25] .
Parents/caregivers may be concerned about possible stigma and discrimination and may also experience internalized stigma and negative feelings, including shame, guilt and fear [26] . Many parents/caregivers feel challenged to disclose their own or the child's HIV status because they often are concerned about possible adverse consequences of the disclosure, uncertain about the disclosure process and not confident that they can handle children's reactions to HIV status disclosure [27] . Systematic review evidence suggests that disclosure rates are often low [7, 28] . Many parents/caregivers choose to conceal their own or the child's HIV status from their children [7] , but involuntary and unplanned disclosure is common and may be distressing [29] . Healthcare and other service providers can play an important role in assisting parents/caregivers in planning, preparing and carrying out the disclosure [30, 31] . This may ensure that the benefits of such disclosure are maximized, while minimizing any adverse effects. Effective interventions are needed in LMIC to support parents/caregivers and healthcare providers to undertake culturally and developmentally appropriate HIV status disclosure (either paediatric or parental disclosure) to children. This special issue comprises novel studies that address various issues related to the design, development and evaluation of HIV status disclosure interventions in LMIC. We hope that these studies, conducted in five different countries, will assist in moving the field forward towards more effective interventions for both paediatric and parental HIV status disclosure. As reported by Kennedy et al. [32] , only few interventions to date have been robustly tested in LMIC that were intended to support either paediatric or parental HIV status disclosure. Of the 13 disclosure intervention studies they identified, only one was concerned with disclosure to children, focusing in particular on maternal HIV status disclosure to HIV-uninfected children [32] . Cluver et al. [33] extended the evidence base regarding the important benefits of HIV status disclosure, and their study in South Africa showed that early and full disclosure of HIV status for perinatally infected adolescents was strongly associated with improved treatment adherence.
Although paediatric and parental HIV status disclosure differ in many ways, qualitative and quantitative empirical studies reported in this special issue draw on similar conceptual approaches to examine factors that may shape disclosure decision-making, some of which may influence paediatric as well as parental HIV status disclosure. Qiao et al. [34] reported a quantitative study among people living with HIV in Guangxi, China. Guided by a socio-ecological model, findings from this study suggested that positive coping with HIV infection and a good parent-child relationship in particular facilitated parental disclosure [34] . The qualitative study presented by Vreeman and her interdisciplinary and multinational team [35] demonstrated that paediatric HIV status disclosure in Kenya was shaped by factors at multiple social levels, including influences from the caregiverchild dyad, family members, neighbours, friends, schools, churches and media. These findings underscore that HIV disclosure is an interactive process that occurs in complex social environments. Intervention programmes need to engage the multiple stakeholders and target the multiple factors in a dynamic system in order to assist children to navigate normative development processes and cope with additional challenges associated with living with HIV and/or living with HIV-infected parents/caregivers.
Several studies in this special issue report the design and evaluation of paediatric or parental HIV status disclosure interventions. Each of these innovative interventions is based on an understanding of the complex, dynamic influences on HIV status disclosure and illustrates the importance of identifying not only key intervention components but also culturally appropriate modalities for various settings. Three studies address the design and evaluation of paediatric HIV status disclosure interventions. Beck-Sague et al. [36] reported promising results of an ongoing quasi-experimental trial of a culturally adapted paediatric HIV disclosure intervention in Haiti, which included healthcare worker training, education for youth, capacity-strengthening for caregivers, a scheduled disclosure session and postdisclosure support for caregivers and youth. Equally reporting on an ongoing study, Reynolds et al. [37] presented the background, process and methods of a collaborative approach to develop and evaluate a paediatric HIV disclosure intervention in Ghana; challenges and implications are also reported. Brandt et al. [38] undertook a qualitative study to identify the key components of a child-friendly 'disclosure book' to assist caregivers and healthcare workers in Namibia with paediatric HIV status disclosure. This tool was easy to implement and helped overcome barriers to disclosure by reducing caregiver resistance, increasing HIV and disclosure knowledge, and providing a gradual, structured disclosure framework [38] .
Two further studies in this special issue report parental HIV status disclosure interventions. Simoni et al. [39] undertook a preliminary evaluation of a nurse-delivered intervention in China for HIV-infected outpatients living with at least one child who was not aware of their parent's HIV status. The intervention consisted of three 1-h long individual sessions that comprised family assessment, discussion of advantages and disadvantages of disclosure, education about children's cognitive, social and emotional development stages, and disclosure planning and practicing. Effects at 4 and 13 months after the intervention are promising and suggest that appropriately powered trials are warranted [39] . Rochat et al. [40] reported preliminary results of an evaluation for a family-centred maternal HIV disclosure intervention implemented in rural South Africa. The six-session intervention package included printed materials, narrative therapeutic tools as well as child-friendly activities and games and delivered in participants' homes by local lay counsellors and community healthcare workers over a 6 to 8-week period. HIV-infected mothers and their children received the intervention, but fathers and other family members were encouraged to join in. The sessions covered issues related to disclosure, family relationships, life stories of living with HIV, planning and preparing the disclosure event, taking children to clinic visits and custody planning. The pre/posttest suggested reduced psychological stress and parenting stress among mothers and improved parent-child relationship and reduced child emotional and behavioural problems [40] .
Most of the interventions reported in this special issue, along with other studies, are funded by the HIV disclosure research programmes of the National Institutes of Health (NIH), described by Allison and Siberry [41] . Although interventions are in early phases of programme development and evaluation studies are mostly ongoing, the reported preliminary findings suggest promising directions and provide some valuable lessons. Future HIV disclosure intervention development would benefit from some general principles, endorsed by researchers and funders, applicable to paediatric disclosure and parental disclosure, and validated with empirical data [41] .
Researchers suggest that disclosure interventions need to be guided by theory or conceptual models that are appropriate to the target population and local culture. Consistent with the multilevel factors that influence HIV disclosure, researchers have developed or adapted a variety of theories and models for HIV disclosure research [8] , and some of these, individually or in combination, have been applied in the studies reported in this special issue. Theories that are applicable to HIV disclosure include those focusing on decision-making (e.g. Consequence Theory; [42] ), the disclosure process (e.g. Disclosure Process Model; [43] ), the role of healthcare workers or other parties (e.g. Disclosure Stage Model; [31] ) or the role of children's development stages in understanding HIV (e.g. Piaget's Stage of Cognitive Development; [44] ). Future research needs to continue examining the relevance and applicability of relevant theories in both guiding the behavioural assessment and designing behavioural intervention and to improve our understanding of the disclosure decision-making and process. Nevertheless, a guiding theory should not be utilized without first determining its relevance to a particular population or cultural context, as the theory provides foundation on which particular cultural elements and environmental factors can be examined in a specific sociocultural context and appropriately integrated into the theoretical framework [45] .
The literature suggests that HIV status disclosure needs to be considered as a process, not a discrete event. Although this is widely accepted amongst disclosure researchers, the implications of a process notion for intervention development and evaluation needs to be further explored.
In particular, effective interventions may need to address issues along a continuum of HIV status disclosure, from predisclosure to postdisclosure, as there may be different influential factors at different points along the disclosure continuum. HIV status disclosure per se may not be the most appropriate behavioural outcome for evaluating the efficacy of an intervention programme [41] . There can be situations when disclosure is not appropriate and more work is needed in postdisclosure if parents/caregivers do decide to disclose. All intervention programmes should include a protocol for assessing disclosure readiness and should ensure that parents/caregivers or healthcare workers do not feel pressured to disclose [41] .
Intervention programmes need to apply a multilevel and multimode approach to engage multiple actors in the social ecosystem of children's life and address multiple issues related to child development and adjustment. It is unrealistic or unfair to delegate the responsibilities to only parents/caregivers or only healthcare workers. Because of the limited financial or human resources in LMIC, it may be easier for a given intervention programme to target one or two of the actors (such as parents/caregivers and healthcare providers), but an ultimate goal will be to mobilize and empower a broader community including schools, neighbours and media, so these children's diverse physical and developmental needs can be appropriately and timely addressed. Interventions may also need to target a variety of stakeholders, as factors influencing disclosure go well beyond the parent-child dyad.
Finally, it is clear that we need to be methodologically savvy in designing, implementing and evaluating intervention programmes, to ensure evidence-based practice with recourse to experimental or quasi-experimental designs. Clearly good quality, longitudinal studies with sufficient sample size and appropriate comparison groups will allow us to draw valid conclusions on the true effect of interventions. The identification of potential mediators and moderators at individual, family, community or culture levels will help us to better understand the underlying mechanism of the intervention effect. In addition, future intervention programmes need to incorporate clinical outcomes of the parents and/or children as well as biomarkers of physiological response to stress and antiretroviral treatment adherence so that we can assess the intervention effects beyond the selfreported psychological and behavioural outcomes. This special issue has described a few innovative studies, but undoubtedly there are others. The studies reported here are not comprehensive and conclusions need to be considered in the light of various conceptual and methodological limitations described within the articles. This special issue will hopefully serve as a call for more theory-guided and methodologically sound studies to build a more comprehensive evidence base. We hope that with the innovative and diligent work of many researchers, healthcare workers, community leaders, funding agencies, parents/caregivers and children, the global community will succeed in comprehensively implementing the WHO recommendations and improve both policies and clinical practices to assist parents/ caregivers and children in navigating the complexities of HIV disclosure.
